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PLASTIC BOBBIN FOR ELECT ROMAGNETIC
CLUTCH

BACKGROUND OF THE INVENTION

The 1nvention relates to a bobbin for an electromag- :

netic clutch and, more particularly, provides a molded
plastic bobbin which defines the sleeve and thrust bear-
ings between a stationary field and rotating inner body.
- The bobbin has an integral abutment engaging the

clutch housing to prevent rotation of the stationary field

and integral snap retention fingers extending into an
annular groove of the inner body to retain the bobbin

against axial movement. An integral ridge retains the

magnet body with a recess defined within the bobbin.
DESCRIPTION OF THE PRIOR ART

It is well known to provide an electromagnetlc' clutch

of the type having an axially movable armature which is
drawn 1nto engagement with a shaft mounted inner
body by the energization of an electromagnetic coil.
The axially movable armature is coupled to a drive gear
or the like so that a drive torque is transmitted between
the drive gear and the inner body or driven member
upon engagement of the armature with the magnet
‘body housing.

It is also well known as shown in U.S. Pat. Nos.
4,126,215, assigned to the assignee of this invention, and

3,854,562, to provide a stationary field including 2 toroi-
dal coil which is wound upon a plastic bobbin and
seated within a recess of a magnet body. The magnet
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body of the stationary field is separated from the rotat-

“ing inner body by a cylindrical plastic sleeve which

provides both axially extending sleeve and radial thrust -

bearings. U.S. Pat. No. 3,854,562 also provides an inte-
gral extension of the plastic bobbin which functions as a
lead wire strain relief and also cooperates with a station-
ary clutch housing member to prevent rotation of the
stationary field. |

It would be desirable in the aforedescribed electro-

‘magnetic clutches to simplify the construction and as-

sembly of the clutch by the provision of a plastic bobbin
which would not only mount the electromagnetic coil,

35

but also mount the magnet body and define both the -

sieeve and axial thrust bearings which isolate the sta-

tionary field from the inner body. Furthermore, it

would be desirable to simplify the assembly of an elec-

tromagnetic clutch by eliminating the need for a snap

ring or other fastener to secure the stationary field upon
the rotating inner body.

SUMMARY OF THE INVENTION

- According to the present invention, a non-magnetic,

molded plastic bobbin has a bore by which the bobbin is
- ship-fitted upon the cylindrical outer surface of the inner
body carried by the rotating shaft. An integrally
molded radial thrust flange at one end of the bobbin
shp-fits against a radial flange of the inner body and
defines an annular recess for the winding of a coil on the
bobbin. The molded plastic bobbin also has an annular

recess which extends concentric with the bore to re-
ceive the magnet body therewithin. A ridge is molded

integrally with the bobbin on the wall thereof defining
the magnet body annular recess and engages against the
magnet body to retain the magnet body within the re-
cess. A plurality of snap fingers are molded integrally

within the bobbin and project inwardly from the bore

thereof into shp-fitting relationship within an annular
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| groove in the mner body to enable rotation of .t_'h'e inner

body relative to the stationary bobbin while retaining
the bobbin axially relative to the inner body. An integral
axial extension of the bobbin abuts with a stationary
clutch housing to retain the stationary field coil rotati-
nally stationary during rotation of the inner body. |

It 1s, therefore, a primary object of this invention to
provide a molded plastic bobbin having a stationary coil

wound thereon and including a cylindrical bore and
radial thrust flange which slip-fit upon the clutch inner

body so that the bobbin also functions as the bearing

which enables the stationary field to remain stationary
while the inner body rotates. |

It is a further object, feature and advantage of the
mvention to provide a molded plastic coil bobbin hav-
ing integral snap fingers which seat within an annular
groove of the rotating inner body to retain the bobbin
against axial movement relative to the inner body while
permitting rotation of the inner body relative to the
stationary bobbin.

Furthermore, 1t 1s an object of the invention to pro-
vide a one-piece integrally molded plastic bobbin hav-
ing sleeve bearing and radial thrust bearing portions
slip-fitting with the clutch inner body, integral retention
fingers slip-fitted in an annular groove of the inner -
body, an annular recess for recetving the magnet body
with the magnet body retained therein by a retentive
ridge, and an integral projection engageable with the
stationary clutch housing to hold the bobbin stationary

‘relative to the rotating inner body.

These and other objects, features and advantages of
the invention become more apparent from the following
detailed descnptlon taken in conjunction with the ac-
companying drawings. | |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view taken along lines 1-1
of FIG. 3 of an electromagnetic clutch in a de-energized
condition showing the bobbin constructlon of the pres-
ent invention; |

FIG. 2 1s an enlarged fragmentary view showing the
Integral snap fingers which slip-fit within an annular
groove of the mmner body to retain the plastic bobbln on

the 1nner body,

FIG. 3 is a sectional view taken in the direction of
arros 3-3 of FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, there is shown an electromag-.
netic clutch which is illustrative of the general type of
clutch or electromagnetic brake which may embody the
present invention. In particular, the embodiment shown
in FIG.1 relates to a clutch which is electromagneti-
cally engaged and spring released. However, it is to be
understood that the present invention may be utilized in
clutches which are spring applied and electromagneti-

cally released as well as on brakes which are either

electromagnetlcally apphed or sprmg released or vice-
versa.

The electromagnetic clutch of FIG 1 functions to
establish a driving connection between a rotatably jour-
nalled shaft 12 and a hub 14 which is rotatable on the
shaft 12. A sprocket or gear 16 is attached to the hub 14

~as by screws 18 and has teeth 20 which are adapted to
‘mesh with a chain or a gear, not shown. Either the shaft

12 or the sprocket 16 may be the input member.
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An annular armature plate 24 1s connected to the hub
14 for unitary rotation therewith by a spring disc 26.
The radial inner portion of the spring disc 26 is suitably
attached to the hub as by bolts 28 and the radial outer
portion of the spring disc 26 is suitably attached to the
armature plate 24 as by rivets 30. The spring disc 26 1s
yieldable to permit axial movement of the armature
plate 24 from the normal spring established position
shown 1n FIG. 1.

The electromagnetic clutch also includes a body
member 34 including an inner body 36 and an outer
body 38 of magnetic material which are connected
together in spaced apart relation by an annular member
40 which may be manufactured from various non-mag-
netic materials such as stainless steel, brass, plastic, etc.
The inner body 36 has a bore 44 by which the inner
body 36 is press-fit or otherwise attached upon the shaft
12 for unitary rotation therewith. The mner body 36
—.-also has a cylindrical outer surface 46 and a radial flange
48 at the end of the inner body 36 generally adjacent the
armature plate 24. The radial flange 48 defines a mag-
netic pole face 50 which is aligned with the armature
plate 24. The outer body 38 has a similar magnetic pole
face 52 which is also aligned with the armature plate 24.

A stationary field coil assembly, generally indicated
at 56, is mounted within a cavity 58 defined between the
- inner body 36 and the outer body 38. A non-magnetic
cylindrical bobbin 62 of molded plastic has a tubular
body 63 with a central bore 65 which slip-fits upon the
cylindrical outer surface 46 of the inner body 36. The
plastic bobbin 62 also has a radial flange 64 which slip-
fits against the radial flange 48 of the inner body 36. The
slip-fitting relationship between the plastic bobbin 62
and the inner body 36 enables the plastic bobbin 62 to
remain rotationally stationary during rotation of the
inner body 36 with the shaft 12. The plastic bobbin 62
also has a stepped wall structure 66 including a radial
~wall 67, axial wall 68, radial wall 69 and axial wall 70 at
the end thereof opposite the radial flange 64 and defin-
ing an annular recess 72 which provides a cavity for
mounting a ferromagnetic magnet body 74. Further-
more, the radial flange 64 at one end of the plastic bob-
bin 62 and the stepped wall structure 66 at the other end
cooperate to define an annular recess 76 within which
an electromagnetic coil 78 is wound. The plastic bobbin
62 also includes an integrally molded axial extension 82
which receives a lead wire 85 and seats within a rota-
tionally stationary clutch housing 84 to hold the station-
ary field coil assembly 56 rotationally stationary during
rotation of the inner body 36 with the shaft 12.
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Referring to FIGS. 2 and 3, it is seen that the plaStic 3

bobbin 62 is retamned upon the inner body 36 by a snap
‘retention structure which is integral with the plastic
bobbin and engages within an annular groove on the
tnner body. As best seen in FIG. 2, the annular groove

1s designated 86 and is located at the end of the inner

- body 36 opposite the radial flange 48. As best seen in
FI1G. 3, the tubular body 63 of the plastic bobbin 62 has
a plurality of radially spaced integral snap retention
fingers 88, 90 and 92 which project radially inward
~ from the bore 65 of the plastic bobbin 62 and seat within
the annular groove 86 as shown in FIG. 2. The fingers
include an angled cam face 96 which coacts with an end
wall 98 of the body member 34 to impart a radially
outward deflection force to the fingers 88, 90 and 92
when the plastic bobbin is installed upon the inner body
36. Longitudinal extending relief slots 102 and 104 are
provided in the tubular body 63 at each side of the
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fingers 88, 90 and 92 so that the fingers are effectively
mounted at the distal end of a radially yieldable spring
Ieaf

As best seen 1in FIG. 3, the tubular body 63 of the
plastic bobbin 62 also has a plurality of radially spaced
ridges 110, 112 and 114 which have an interference fit
with the magnet body 74. As seen in FIG. 3, the ridges
110, 112 and 114 are preferably located in correspond-
ing relation with the fingers 88, 90 and 92 so that they
are effectively mounted at the distal end of the radially
yieldable leaf spring structure provided by the longitu-
dinally extending relief slots 102 and 104 provided at
each side of the fingers. The magnet body 74 is prefera-
bly mounted within the annular recess 72 of the plastic
bobbin 62 prior to the mounting of the bobbin upon the
inner body 36. Accordingly, the insertion of the magnet
body 74 within the annular recess 72 will coact with the
ridges 110, 112 and 114 to deflect the ridges radially
inward by the yieldable spring leaf action and then
spring the ridges 110, 112 and 114 radially outward to
their normal interference fit position of FIG. 2 to pre-
vent removal of the magnet body 74 from the plastic
bobbin 62. Furthermore, it will be appreciated that the
presence of a magnet body 74 bearing upon the cylindri-
cal surface of the tubular body 63 and the presence of
the cylindrical outer surface 46 of the inner body 34
underlying the central bore 65 of the plastic bobbin 62
will cooperate to support the fingers and the ridges at
their normal radial positions of FIG. 2.

It will be appreciated by one skilled in the art that the
afore-described plastic bobbin structure for an electro-
magnetic clutch provides many features which are ad-
vantageous in the simplification of the construction and
assembly of the clutch. The plastic bobbin not only
mounts the electromagnetic coil but also mounts the
magnet body and defines both the sleeve and axial
thrust bearings which isolate the stationary field from
the rotating mner body 36. The self-lubricating charac-
teristic of the plastic eliminates the need for any lubrica-
tion between the rotating inner body and the stationary
plastic bobbin. Furthermore, the present invention elim-
inates the need for a snap ring or other mechanical
fastener for securing the stationary field upon the rotat-
ing inner body by the provision of a plurality of snap
fingers integral with the plastic bobbin and projecting

into running slip-fitting engagement with an annular

groove on the rotating inner body. In addition, the
plastic bobbin defines a recess or cavity for housing the
magnet body and the magnet body is retained within the
plastic bobbin without the necessity of a snap ring or
other mechanical fastener by the provision of an inte-

‘grally molded ridge on the plastic bobbin for interfer-

ence fit with the magnet body. |

While the preferred embodiment of the invention has
been disclosed, it will be apparent to those skilled in the
art that changes may be made to the invention as set
forth in the claims and, in some instances, certain fea-
tures of the invention may be used to advantage without
corresponding use of other features. Accordingly, it is
intended that the illustrative and descriptive materials
herein be used to illustrate the principles of the inven-
tion and not to limit the scope therein. While the form -
of the embodiment of the invention herein disclosed
constitutes a preferred form, it is to be understood that

other forms might be adopted as may come W1th1n the
scope of the claims which follow.

What is claimed is:



4,508,203

S

1. A bobbin for an electromagnetic clutch having a

rotating ferromagnetic inner body having a radially

flanged and grooved cyhndnoal outer surfaee, a coil,
and a magnet body, comprising:

a non-magnetic, molded plastic, cylindrical bobbin

having a bore slip-fitting upon the cylindrical outer

surface of the inner body, an integrally molded
radial thrust flange at one end of the bobbin slip-fit-
ting against the radial flange of the inner body and
- defining an annular coil recess, and integrally
molded slip finger means at the other end of the

10

bobbin and projecting inwardly of the bobbin bore

and slip-fitting within the groove of the inner body
to enable rotation of the inner body relative the
bobbin while retaining the bobbin axially relative
the mner body: and

said bobbin further comprising an integral extension

extending axially away from said annular coil re-
cess and adapted to be mounted to a stationary
housing structure.

2. The combination of claim 1 further characterized
by said bobbin having an integrally molded wall struc-
ture defining a recess for mounting the magnet body
therein and an integral retentive ridge engageable with
the magnet body to retain the magnet body within the
recess.

3. An electromagnetlo clutch for selectively coupling
a first clutch member with a second clutch member
comprising;:

a ferromagnetic armature plate coupled with the first
clutch member for unitary rotation therewith and
movable axially of the first clutch member for driv-
ing engagement with the second clutch member
upon application of a magnetic force thereto;

a ferromagnetic inner body carried by the second
clutch member for unitary rotation therewith, said
inner body further having a cylindrical outer sur-

face and a radial flange at the one end adjacent the .

- armature plate;

a non-magnetic, molded plastic, cylindrical bobbin
having a tubular body rotatably mounted on the
cylindrical outer surface of the inner body, said
cylindrical bobbin further having an integrally
molded radial thrust flange at one end of the tubu-
lar body located against the radial flange of the

- inner body and a magnet body recess formed by an
integrally molded stepped wall structure disposed
extending radially outward from said tubular body
and axially coextensive therewith, said stepped
wall structure located at the opposite end of the
tubular body from said radial thrust flange and
defining an annular coil recess therebetween:

said bobbin also including an integral extension ex-

tending axially away from said magnet body recess
and adapted to be mounted to a statlonary housing
structure;

a magnet body mounted within said magnet body
recess of the bobbin; and

a coil wound within the annular coil recess of the
bobbin and energizable to move the armature axi-

ally of the first clutch member for engagement

with the second clutch member to effect a coupling
of the first clutch member with the second clutch
member.

" 4. An electromagnetic clutch for selectively coupling

a first clutch member with a second clutch member
65

comprising:
a ferromagnetic armature plate coupled with the first
clutch member for unitary rotation therewith and

movable axially of the first clutch member for driv-_
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ing engagement with the second clutch member_
upon application of magnetic force thereto;- |
ferromagnetic inner body carried by the: seeond_. --
clutch member for unitary rotation therewith and

‘having a cylindrical outer surface having a radial =

flange at the one end adjacent the armature plate
and having a circumferentially extending groove
spaced axially away from the radial flange;

a non-magnetic, molded plastic, cylindrical bobbin

having a bore ship-fitting upon the cylindrical outer
surface of the inner body, an integrally molded
radial thrust flange at one end of the bobbin slip-fit-
ting against the radial flange of the inner body and
defining an annular coil recess, and integrally
molded slip finger means at the other end of the
bobbin and projecting inwardly of the bobbin bore
and slip-fitting within the groove of the inner body
to enable rotation of the inner body relative the

bobbin while retaining the bobbin axially relative
to the inner body;

said bobbin also including an integral extension ex-

tending axially away from said annular coil recess
and adapted to be mounted to a stationary housing
structure; and

a coil wound within the annular coil recess of the

bobbin and energizable to move the armature axi-

~ally of the first clutch member for engagement

with the second clutch member to effect a coupling
of the first clutch member w1th the second elutoh
member. | |

5. An electromagnetic clutch for seleetwely coupling

30 a first clutch member with a second clutch member
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~ comprising:
a ferromagnetic armature plate eoupled with the first

clutch member for unitary rotation therewith and
movable axially of the first clutch member for driv-
ing engagement with the second clutch member
upon application of magnetic force thereto:

ferromagnetic inner body carried by the seeond'
clutch member for unitary rotation therewith and
having a cylindrical outer surface having a radial

flange at the one end adjacent the armature plate

and having a circumferentially extending groove
spaced axially away from the radial flange;

a non-magnetic, molded plastic, cylindrical bobbin

having a tubular body with a bore slip-fitting upon
the cylindrical outer surface of the inner body, an

integrally molded radial thrust ﬂange at one end of
the tubular body ship-fitting against the radial
flange of the inner body and cooperating therewith
to define an annular coil recess therebetween, an
integrally molded wall structure cooperating with
the tubular body to define an annular magnet body
recess therebetween, and integrally molded slip.

- finger means at the other end of the tubular body

projecting inwardly of the bobbin bore and slip-fit-
ting within the groove of the inner body to enable
rotation of the inner body relative the bobbin while

retaining the bobbin axially relative the inner body;
said bobbin also including an integral extension ex-
- tending axially away from said annular coil recess

and adapted to be mounted to a stationary housing
structure;

a magnet body- mounted within the magnet body
- recess of the bobbin; and

a coil wound within the annular coil recess of the
‘bobbin and energizable to move the armature axi-

ally of the first clutch member for engagement
with the second clutch member to effect a coupling
of the first clutch member with the second clutch

member.
=I_= - ) - *®
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